Extracellular ATP is an autocrine and paracrine signal that acts through a number of purinergic (P2) receptors, which consist of two sub-families, P2X and P2Y receptors, and are omnipresent in virtually all mammalian cells (Burnstock and Verkhratsky, 2009 ). P2X receptors consist of 7 subtypes (P2X1-7) of ligand-gated cation channels that permit calcium influx upon stimulation. P2Y receptors include 8 subtypes of G-protein coupled receptors (P2Y1-2, 4, 6,[11] [12] [13] [14], several which can induce release of calcium from intracellular calcium stores through inositol triphosphate.
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The luciferin-luciferase bioluminescence assay is the gold standard for measuring ATP concentrations (Seminario-Vidal et al., 2009 ). In the presence of ATP, luciferase oxidizes luciferin and produces bioluminescent light proportionally to the amount of ATP present (Table1). While sensitive and robust, bioluminescence method is difficult to employ in microscopy applications and requires specialized equipment due to the low signal intensity. Luciferin is also a cell-impermeable fluorescent molecule, a property that was originally explored by Sorensen and Novak (2001) to develop a fluorescence method to measure extracellular ATP. This method is compatible with standard fluorescence microscopy and relies on the detection of a decrease in luciferin fluorescence emission intensity when it is depleted in the presence of ATP (Table 1) . 2 www.bio-protocol.org/e3242
Bio-protocol 9 (10) ]i that is independent of dye loading and environmental artifacts.
Since the excitation and emission spectra of luciferin overlap with Fura2 ( Figure 1 ), and the dyes are 3. Open imaging software (e.g., Volocity) and enter the following imaging parameters: 
Note: For representative fluorescent images of Fura2-loaded cells bathed in luciferin imaging
solution, refer to our prior work (Mikolajewicz et al., 2018b) . Also see Sorensen and Novak, (2001) for images of cells bathed in luciferin-imaging solution. 
where specifies pre-or post-ATP application and indicates the presence (+luc) or absence (-luc) of luciferase in the imaging solution.
Notes:
a. Sterilize by autoclaving, store at room temperature
